Ligand-induced changes in insulin receptors in cell surface and Golgi fractions of fetal rat liver.
The studies described in this paper were undertaken to characterize the insulin receptors present in the plasma membranes and Golgi fractions of fetal rat liver and to determine their subcellular distribution after the administration of exogenous insulin. Purification patterns of both types of liver membranes from fetal and adult rats were similar, as verified by morphological and biochemical approaches. In both groups insulin binding was significantly greater in plasma membranes than in Golgi fractions. However, in plasma membranes insulin binding was similar in both groups, while in Golgi fractions it was greater in fetal than in adult rats, although the difference was not statistically significant. The modifications in insulin binding reflect changes in the number of receptors, but not in the affinity constants. The time courses of insulin association and dissociation from liver membranes were unaffected by development. Degradation of insulin by liver membranes was lower in fetal than in adult rats, although this does not seem to be responsible for the differences observed in binding. No significant differences in the degradation of insulin receptors between different groups of liver membranes were found. The effects of a single injection of insulin on the subcellular distribution of insulin receptors in liver were examined. Insulin administration to adult rats resulted in a marked decrease in insulin binding in liver plasma membranes but a significant increase in Golgi fractions, occurring within 1.5 min. By contrast, in 21-day-old fetuses insulin injection slightly increased insulin binding to liver plasma membranes at 15 min, while in Golgi fractions an increase in insulin binding was only observed 30 min after insulin injection. These findings suggest that the slow ligand-induced translocation of the insulin receptor from the cell surface to Golgi fractions in the fetus might explain the absence of insulin receptor down-regulation in fetal hepatocytes.